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| NTRODUCT| ON

The function of this Explanation of Significant Difference (ESD) is
torelate to all parties of concern that the Environnental Protection
Agency (EPA) is enacting a significant alteration to a conponent of
the Renedial Action (RA) for the Cape Fear Wod Preserving Superfund
site. Requirenents and goals of the original RA can be found in the
Record of Decision (ROD), dated June 30, 1989, below. The necessity
of this nodification to the RA is based on information generated as
part of treatability studies conducted during the Renedial Design
(RD) stage of the Superfund process. This ESD for the Cape Fear site
is required under Section 117(c) of the Conprehensive Environnental
Response, Conpensation, and Liability Act (CERCLA) and Section
300.435(c)(2)(i) of the National Ol and Hazardous Substances
Pol | uti on Contingency Plan (NCP).

A copy of this ESD will be added to the Cape Fear Wod Preserving
Superfund site Adm nistrative Record and I nformation Repository.
Copi es of either one can be found in the Cunberland County Public
Library or in EPA's, Region IV Information Center. Public access for
t he purpose of reviewing either the Adm nistrative Record or the
Informati on Repository will be during normal working hours.

SI TE LOCATI ON AND DESCRI PTI ON

The Cape Fear site, near the intersection of latitude 35E02'57"N and
| ongi tude 79E01' 17"W is located in Cunberland County, North
Carolina, on the western side of Fayetteville near H ghway 401. O
the approximately 41 acres conprising the site, less than 10 acres
wer e devel oped by the facility. The remainder of the site is heavily
wooded with coniferous trees with a snmall swanpy area northeast of

t he devel oped area. The site is highly disturbed in the vicinity of
the plant facilities. The buildings are currently abandoned and in
various states of disrepair. The swanpy area consists of a seasonally
fl ooded wetl and dom nated by rushes. The upland section of the site
is sandy and wel | -drai ned. No endangered flora and fauna species were
found during a site survey nmade in the Sumrer of 1990.

The terrain of the Cape Fear site is predomnantly flat, with

drai nage provided by a swanpy area on the northeast side of the site
and a man-nmade ditch to the southeast that extends southeastwardly to
an i npoundnment that use to be diked. A variety of |and uses exi st
around the Site. The properties to the north include an undi sturbed
pine forest, a concrete plant,
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and a few residential properties. To the east is a continuation of

t he undi sturbed pine forest, and to the west is farmnm and used for
growi ng crops and raising livestock as well as additional residences.
To the south is another concrete plant as well as a subdivision naned
"Sout hgate". This subdivision is approximately a quarter of a mle
south of the site and houses approxi nately 1,000 people. Severa
potable wells within the boundaries of this subdivision supply these
honmes with drinking water.

SI TE H STORY

Operations at the Cape Fear Wod Preserving site commenced in 1953
and continued until 1983. Creosote-treated wood was produced from
1953 until 1978 when denmand for creosote-treated products declined.
Wod was then treated by a wol mani zi ng process using salts containing
sodi um di chromat e, copper sulfate, and arsenic pentoxide. This
treatnent process is known as the copper-chrom um arseni c (CCA)
process.

Li quid and sludge wastes were generated by both of these treatnent
processes. Waste fromthe creosote process was punped into a concrete
sunp. As the liquid portion separated fromthe sludge, it was punped
into a drainage ditch that discharged into a diked pond. Stormater
runoff fromthe treatnent yard also drained into this ditch. Wste
fromthe CCA treatnent process was punped into a unlined | agoon and
allowed to percolate into the ground.

In the summer of 1977, the State of North Carolina determ ned the
Site was contami nated with constituents of coal tar and coal tar
creosote and ordered the owner/operator to conply with North Carolina
law. As a result, the owner/operator changed operations to limt
further releases, installed a new potable water well for a nei ghbor
west of the site, and renoved 900 cubic yards of creosote-

contam nated soil fromthe treatnent yard and the drainage ditch that
parallels the railroad. Between 1979 and 1980, a new closed-circuit
CCA plant was installed and the old creosote and CCA facilities were
decomm ssi oned. The new CCA plant was regul ated under the Resource
Conservation and Recovery Act (RCRA) as a snall generator until 1983,
at which tinme the conpany went out of business. The Site renni ned
unchanged until the summer of 1988 at which tinme SECo, |nvestnent,
Inc. purchased the property.

In the fall of 1988 and at the direction of a Cumberland County
bui | di ng/ construction inspector, the owner of the property retrenched
the majority of the drainage ditch, dug several new
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drai nage trenches and breached the di ked pond. Both the drai nage
ditch and the sedinents within the drainage ditch and the diked pond
and the sedinments within the di ked pond were areas targeted for
remedi ati on.

EPA conducted a site reconnai ssance and site investigation in October
1984. Surface water, groundwater, soil, and sedi ment sanples were
collected fromthe northeast swanp, the di ked pond, the |agoon, the
drai nage ditch and a donmestic well west of the Site (S. T. Jackson).
Pol ycyclic aromatic hydrocarbons (PAHs), which are creosote-rel ated
compounds, and the CCA netals were detected in all sanples.
Consequent |y, EPA conducted an energency renoval action at the Site
in January and February 1985. This action included:

* Renoval of creosote sludge fromthe-creosote concrete sunp;

* Renoval of sludge fromthe | agoon to a depth of 7 feet, and
solidification of the sludge with fly ash;

* Punpage of | agoon water into storage tanks |ocated south of the
new CCA unit;

* Renoval of contam nated soil fromthe drainage ditch that
parallels the railroad tracks and at the culvert near Reilly
Road;

* Renoval of contam nated soils froma portion of the northeast
swanmp and stained areas in the treatnment yard; and

* Back filling with clean sandy soil of areas where contani nated
soil had been renoved.

Al'l contam nated soils and sludges taken fromthe Site as part of
this renpval action were transported to the GSX hazardous waste
landfill in Pinewood, South Carolina.

In May and COct ober of 1985, additional soil, sedinent, surface water,
and ground water sanples were collected for anal yses. The anal yti cal
results again showed the presence of PAHs, arsenic, chrom um and
copper.

EPA conducted a second energency response in Septenber 1986 when a
Site visit reveal ed that vandals had shot holes in a 3,000-gallon
creosote storage tank spilling approxi mately 500 gal |l ons of creosote
on the ground. The cl eanup operation consisted of:

* Solidification and storage of approximately 10 cubic yards of
creosot e- cont am nat ed sl udge under an on-site netal shed;
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* Renoval and transport of the creosote storage tank to the on-
site netal shed;

* Excavated and regraded area where the creosote tank had | eaked,;

*  Punped approxi mately 15,000 gall ons of CCA waste water fromthe
CCA recovery sunp into on-site storage tanks; and

* Construction of an earthen di ke around a portion of the CCA
recovery sunp.

The Site was proposed for the National Priorities List (NPL) in June
1986 and was finalized in July 1987 as site nunber 572. A Renedi a
Investigation (RI) and a Feasibility Study (FS) were conpleted in

Cct ober 1988 and February 1989, respectively. The ROD, signed in June
1989, specified the follow ng renedial action:

Renedi ati on of Hazardous Materials, Tanks and Piping

-- Of-site disposal of sodiumdicromate - copper sulfate -
arseni ¢ pentoxide (CCA) salt crystals, the solidified creosote
and asbestos-contai ning pipe insulation. The CCA crystals and
solidified creosote will be disposed of at a RCRA pernitted
landfill. The asbestos-containing pipe insulation will be
di sposed of at the Cunberland County Solid Waste Facility
pursuant to the facilities specifications.

-- The tanks and associ ated pi ping, above and bel ow ground, w Il
be enptied, flushed and cl eaned, including triple rinsing, to
render the nmetal non-hazardous. The netal will then be cut and
either sold to a |local scrap netal dealer or disposed of at
the Cunberland County Solid Waste Facility. For those tanks
and/ or piping that cannot be cleaned sufficiently to render
t hem non- hazardous they will be transported to a RCRA
permtted landfill for disposal.

-- The contents of the tanks and associ ated pi ping contains
approxi mately 50,000 gallons of 3 percent CCA solution and
15, 000 gal l ons of CCA contam nated wastewater. A buyer of the
50, 000 gal lons of 3 percent CCA solution will first be
pursued. If no buyer can be found, then the 50,000 gallons of
3 percent (3% CCA solution along with the 15,000 gall ons of
CCA contam nated wastewater will be treated on-site through
the water treatnent systemset up for treating the punped
surface waters and extracted groundwater. Al wastewater
(i.e., cleaning equipnent, etc.) generated by on-site
activities will also be directed to the treatnent system
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Source Control (Renmediation of Contam nated Soil s)

-- The preferred alternative for the renedi ati on of contam nated
soi |l s/sedinment is soil washing. The alternate source control
alternative is a |low thermal desorption process to renove the
organi cs contamnants fromthe soil followed by either soi
washing or a soil fixation/solidification/stabilization
process to address the inorganics. The decision as to which
source control alternative will be inplenented will be based
on data generated by the soil washing treatability study to be
conducted during the renedi al design.

-- Contam nated soils/sedinment will be excavated, treated and
pl aced back in the excavation. Al wastewater generated wll
either be reused or treated on-site. Follow ng conpletion of
on-site renedial activities, those areas disturbed will be
reveget at ed

M gration Control (Renediation of Contam nated G oundwat er)

-- Goundwat er extraction will be acconplished through the use
of well points in the upper (surficial) aquifer. G oundwater
renoval will be conducted in 10,000 square foot subareas at a
time, until the entire contam nated surficial aquifer is
addressed. The well points will be noved fromone area to
anot her for subsequential dewatering.

-- Due to local contam nation of the | ower aquifer, the | ower
aquifer will be punped follow ng renedi ati on of the overlying
upper aquifer in this area. This will prevent potential
cont am nant drawdown to deeper depths.

-- A water treatnment systemw || be established on-site. The
systemis influent will include contents of the tanks and
pi ping, all wastewater generated due to renedial actions
i mpl erent ed, punped surface water, and extracted groundwater.
The | evel and degree of treatnment will depend on 1) the |eve
of contaminants in the influent and 2) the ultimte di scharge
point of the treated water. There are two water discharge
alternatives for the treated water. The optimal choice is the
| ocal sewer system The other alternative is to discharge the
effluent to a surface stream The range of treatnment for the
contam nat ed water includes biological degradation, air
stripping, filtration through activated carbon filters, and
nmetal renoval through floccul ation, sedinentation and
preci pitation. The point of discharge and the degree of
treatment will be determined in the Remedi al Design stage. The
effluents, including both discharged water and/or air, wll
neet all applicable and rel evant or appropriate requirenents
(ARARS) .
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DESCRI PTI ON OF S| GNI FI CANT DI FFERENCE AND BASI S FOR THE DI FFERENCE

The issuance of this ESDis warranted for the foll ow ng reasons:

B the selection of soil washing over |ow thermal desorption as
the primary renmedi al technol ogy to address soil contam nation
at the Site;

B the possible need for solidification of sonme soil using a
cenent/ash m xture to address the el evated concentrations of
the nmetals, arsenic and chrom um

B the selection of activated carbon adsorption as the primary
treatnent technol ogy for all contam nated water;

B the potential need for pretreatnent of the contam nated water
streamto renove suspended solids and oxidized iron prior to
activated carbon filtration; and

B the selection of Bones Creek as the discharge point for the
treated water.

Each item above is discussed in greater detail bel ow

The Renedi al Design (RD) was initiated followi ng the signing of the
ROD and was conpl eted in Septenber 1990. The design is performance

based requiring the Renedial Action (RA) contractor to achieve the

cl eanup goals for each identified contam nant in each environnental
medi um specified in the ROD. Associated with the Cape Fear RD were

two separate treatability studies. The decisions nade during the RD
the findings of the first treatability study, and the unantici pated
results obtained in the second treatability study precipitated the

need for this ESD

The first treatability study consisted of two phases and was
conpleted in the sumrer of 1990. The first phase, Phase I

i nvestigated the follow ng questions: 1) is soil washing an
applicable technology for this Site and 2) will | ow thernal
desorption work at the Site? The second phase, Phase Il, exam ned the
ef fectiveness and stability of solidification of the contam nated
soil fines generated by the soil washing process. This phase al so
investigated the optinumrati os of cenent-to-fly ash and m xture-to-
soil. Belowis a synopsis of the first treatability study.

Ei ght soil washing tests using various paraneters was conducted as
part of Phase |I. Data for three of these tests showed that the soi
washi ng process under specific conditions could generate "clean soil"
that net the cleanup goals for the chem cals of
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concern. The chemi cals of concern in the soil and ditch sedinent are
car ci nogeni ¢ and non-carci nogeni c PAHs and the netals, arsenic and
chromium The data for these three tests and the ROD specified

cl eanup goals are presented in Table 1.

In each of these three tests, cleanup goal |evels were achieved for
the chenmicals of concern in the "Washed Soil". The only washing

par anet er changed between Test Number 5 and Test Number 6 was the pH
of the wash solution. For Test Nunber 5, the washing solution was
made basic by addi ng sodi um hydroxide (NaOH) until a pH of 10 was
obtained. In Test 6, the washing solution was nmade acidi c by addi ng
hydrochloric acid (HO) until a pH of 4 was obtained. For Test Nunber
8, the pH of the washing solution was naintained at pH 7, neutral,
and Triton X-100, a commercially manufactured surfactant, was added
at a rate of 1 pound per ton of raw soil. Triton X-100 was not added
in either Test 5 or 6.

As stated above, the ROD called for the use of either soil washing to
renove all contam nants fromthe soils and ditch sedinments or | ow

t hermal desorption to renmove the organic contam nants (i.e., PAHs)
and either soil washing or soil solidification/fixation to address
the inorganics (i.e., arsenic and chromiun). The results of the first
treatability study and cost estimates for the various technol ogi es
were presented in a neeting held July 11, 1990. Based on the
informati on presented, the Agency and the State of North Carolina,
mut ual |y agreed on which remedi ati on technol ogy was to be enpl oyed at
the Cape Fear site. Soil washing was sel ected over |ow therma
desorption as this approach would significantly | ower the overal

cost of the RA

In addition to selecting the soil washing process, a tentative
treatnment schene for handling the contam nated soil fines generated
by the soil washing process was also identified in the July 11, 1990
neeting. The preferred approach included nmetallurgical |eaching to
renove and further concentrate the netals and bi odegradation to
destroy the organics. However, it was acknow edged that additiona

i nformati on was needed to determine if either technol ogy woul d work
at the Site. As a result, both soil solidification and | ow thernal
desorption remained as viable alternatives in the event the netals
could not be | eached fromthe soil fines and biorenediation failed to
achi eve the destruction of the organics. To address these unknowns, a
second treatability study, Phase IIl, was initiated.

Two ot her decisions were nmade during this same tinme frame: how to
treat the contam nated wastewater and where to discharge the

wast ewat er after treatnment. The wastewater will be conprised of
punped contam nated surface water and groundwater, contam nated water
coming fromthe soil washing process, and the aqueous



CONTAMINANT
Arsenic Chromium PAHs PAHs
Media Reagent (total) {total) (carcinogenic)

Raw Soil N/A 289 mg/kg 195 mg/kg 99.8 mg/kg 11.1 mg/kg

Washed Soil NaOH 64.4 mg/kg 51 mg/kg .1 mg/kg .7 mg/kg

Fines NaOH mg/kg mg/kg .7 mg/kg .5 mg/kg

Wash Water NaOH .2 mg/l .2 mg/l ug/1l .9 mg/l

Washed Soil HC1 .2 mg/kg .2 mg/kg .1 mg/kg .8 mg/kg

Fines HC1l ng/kg mg/kg .7 mg/kg .6 mg/kg

Wash Water HC1 .1 mg/1 .1 mg/1 ug/1l .2 mg/1

Washed Soil Triton .7 mg/kqg 58 mag/kg .7 mg/kg .5 mg/kg

Fines Triton mg/kg 894 mg/kg ng/kg .4 mg/kg

Wash Water Triton .2 mg/l 0.2 mg/1 ug/1l .7 g/l

ICleanup
Criteria for mg/kg 88 mg/kg mg/kg .5 mg/kg

TABLE 1 Summary of Analytical Data for Soil Washing Test
That Achieved Cleanup Goals in Phase I and
Cleanup Goals for Contaminants of Concern
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stream emanating fromthe biorenediation reactor. The wastewater is
anticipated to contain volatile organic conpounds (VCCs), semi -

vol atil e organi c conpounds (SVCCs), |low | evels of netals, and
suspended solids. Because the contam nated water will contain both
VOCs and SVQOCs, activated carbon adsorption was selected as the
primary treatnment process. However, the performance of activated
carbon filters can be adversely inpacted by the presence of el evated
concentrations of suspended solids and oxidized iron. Even though the
groundwater is low in suspended solids, the total anmount of suspended
solids will be increased due to the effluent fromthe biorenediation
process. In addition, relatively high iron concentrations were
observed in the groundwater. Therefore, the water treatnent system
may al so need to renove suspended solids and iron priot to the
activated carbon filtration step.

Any solids/sludge generated as a resulted of this pretreatnment is
anticipated to be non-hazardous and therefore, will be disposed of at
a local, non-hazardous landfill. Sanples will be collected and

anal yzed to confirmthat these solids/sludge are non-hazardous.

The effluent generated at the Site will be discharged to Bones Creek.
Based on di scussions with the City of Fayetteville Public Wrks

Conmmi ssion, in order to discharge the effluent to the nearest
publicly owned treatnent works (POTW, Rockfish Wastewater Treatnment
Plant, the water fromthe Site would require rigorous netal treatnent
ot herwi se the | ocal POTWwould not be able to nmeet its own effl uent
di sposal requirenents. The need for netal treatnment made this option
t he nost costly.

Two ot her discharge options were al so evaluated. The first option was
the on-site ditch and the second, Bones Creek. Because the on-site
ditch has zero flow, effluent criteria to the ditch would be very
stringent. Bones Creek has a 9 cubic feet per second flow, therefore,
t he discharge criteria would be | ess stringent due to stream m Xxi ng.
Consequently, Bones Creek was selected as the receiving stream for
the effluent fromthe Site even though the initial capital cost for

di scharging to Bones Creek will be higher. The higher capital cost
results fromthe need to construct a 5,000 foot outfall pipe fromthe
Site to Bones Creek. However, the overall renediation cost will be

| ower than the cost of discharging to the on-site ditch as the
operation and mai nt enance costs associated with a netal treatnent
process are elimnated.

Due to the distance fromthe Site that the treated water will be

di scharged, a National Pollutant Di scharge Elimnation System ( NPDES)
permt will be required. The acquisition of the NPDES permt will be
the responsibility of the RA contractor.
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The second treatability study, Phase |11, was conducted between
January and July 1991. The objectives of this treatability study were
to confirm Phase | findings and provide additional data that woul d be
hel pful to the RA contractor in inplenmenting the RD, especially with
respect to dealing with the contam nated soil fines that would be
generated by the soil washing process. Phase IIl was a multi-
conponent treatability study.

A primary goal of Phase IIl was to determ ne whether or not a

conbi nati on of soil washing, netallurgical |eaching, and

bi odegradati on processes could be used to renedi ate the contani nat ed
soils at the Site to the cleanup goals specified in the ROD. The

pur pose of the soil washing phase was to confirmthe results of the
first treatability study as well as identify optinmmsoil washing
conditions. The objective of the netallurgical |eaching study was to
det erm ne whet her or not arsenic and chrom um could be | eached from
the contam nated soil fines generated by the soil washing process;
and if so, to identify the inportant controlling paraneters of the

| eachi ng process. The main function of the biodegradati on study was
to determine if an aerobic soil bacteria culture could successfully
feed on the PAHs resulting in the destruction of the PAHs. The
findings of Phase IIl are summari zed bel ow.

One known alteration in the soil washing processes used in Phase |
and Phase |1l was the soil to solution ratio. In Phase |, a ratio of
1.2:1 was used while in Phase Ill, aratio of 1:1 was enployed. O her
m nor devi ati ons may have been the di aneter of the m xing vessels,
the type of inpellers, and the depth at which the inpellers were
placed within the m xi ng vessels. None of these changes highlighted
above shoul d have had a significant inmpact on the results. The only
ot her known di fference was the |aboratory used to run the anal yses.
Thi s change may have had an inpact on the results.

Phase 11l data confirms that the soil washing process can achieve

cl eanup goals for PAHs in the "Cleaned Soil" fraction; however, Phase
1l data contradicts the results obtained in Phase | for the two
netals, arsenic and chromium In all four (4) Phase IIl soil washing

trails, the levels of arsenic and chrom umremrmai ned above the cl eanup
goal s of 94 ng/ kg and 88 ng/ kg, respectively, in the "clean soil"
portion with the exception of Test Number CFW10. In this test,
chrom um had a concentration of 87.5 ng/kg. The analytical results
for metals obtained in the Phase Il soil washing tests are presented
in Table 2.

As can be seen in conparing results, neither increasing the nunber of
washi ng stages nor the addition of Triton X-100 significantly
i nproved the renoval of the netals fromthe "clean
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soil" portion. The best results were obtained by increasing the pH of
t he washing solution to 10 using sodium hydroxide. In this test, the
cl ean up goal for chrom um was obtained, 87.5 ng/kg, but not for
arsenic, 113 ny/ kg.

The goals of the soil fines | eaching study were to determine 1) if

| eaching arsenic and chrom um out of the soil fines generated by the
soi |l washing process was feasible and 2) the nost cost efficient

| eaching process. Different |eaching solutions were tested but none
were able to obtain cleanup levels in the soil fines for arsenic and
chromium The results, presented in Table 3, show that the |evels of
arsenic and chromumin the soil fines remained significantly above
the clean-up goals in every test. The best results were obtained
under vigorous |eaching conditions, pH<l and heating the solution.
This denotes that the nmetals are very strongly bound to the clay
particles at the Site. Therefore, it appears to be inpractical to

| each these two netals fromthe soil fines.

In addition to the work sumrari zed above, toxic characteristic

| eaching procedure (TCLP) tests were also perfornmed on the raw soi
and the soil fines. The soil fines present the worse case scenario as
the contam nants were concentrated in the soil fines by the soi
washi ng process. The TCLP test is a test used to determne if a
material is classified as a Resource Conservati on and Recovery Act
(RCRA) characteristic waste. The results showed that concentrations
of arsenic and chromumin the | eachate ranged from one to al nost
three orders of magnitude bel ow the all owabl e maxi mum regul at ory

| evel s. Therefore, neither the raw soil nor the soil fines fall into
the category of a characteristic waste. The TCLP data and the

al l owabl e regulatory levels are presented in Table 4.

Even though Phase Il was unable to confirmthe findings of Phase |
with respect to neeting the clean-up goals for arsenic and chrom um
in the "clean soil" portion, both phases showed that the soil washing

process did reduce the volume of soil by approximte 90 percent.
Therefore, the approxi mate 20,000 to 24,000 cubic yards of

contami nated soil and ditch sedinent at the Site can be reduced to
2,000 - 2,400 cubic yards of highly contam nated soil fines.

The bi odegradation testing showed that aerobic bacteria can subsi st
in either the raw, untreated soil, or in the soil fines but due to
time constraints, the overall effectiveness of the bacteria
destroying the PAHs could not be determ ned. The average total PAH
level in the soil fines was 306 ng/ kg with 44 ng/ kg of carcinogenic
PAHs. In 18 days, biodegradation was able to reduce these levels to
50 nmg/ kg and 14 ng/ kg for total and carci nogenic PAHs, respectively.
Al t hough the actua
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Number of
Sample ID/ Arsenic Chromium  Washing
Test Number (mg/kg) (mg/kg) Stages Reagent

CFRS001 195 192 N/A N/A
(Raw Soil) :

CFWSHOLC 145 120 ' ‘None
CFWSTOLC 132 111 Triton
CFWS4N4 136 106 None
CFWsS410 113 87.5 NaOH

Cleanup Goals 94 88

TABLE 2 Metal Concentrations in the "Cleaned Soil" for the Four

Soil Washing Trails Conducted During Phasg III

Concentrations Remaining in Soil Fines
After Leaching Procedure
Concen-
trations pH12 PH2
i in Raw and and pH<1 Cleanup
(ug/kg) Fines Soil pHY pH10 pH11 pH12 oxidant pH2 oxidant Heated Goals

Arsenic 2,050 1,660 1,620 1,770 1,810 1,660 2,080 1,650 180 94
hromium 1,410 1,620 1,700 1,740 1,450 1,670 1,350 1,580 420 88




Summary of Concentrations of Arsenic and Chromium Remaining
in the So0il Fines Following Leaching Under Several Conditions
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Sample ID Soil Type Arsenic Chromium Allowable
(mg/1) (mg/1) Concentration

CFTCLT-B 0.249 ND
CFTCLP-F 0.238 0.05

TABLE 4 TCLP Result for Raw Soil and Soil Fines

remedi ati on goal (2.5 ng/kg) was not obtained for carcinogenic PAHs,
the results suggest that a |onger incubation period would result in
further reduction of PAHs to bel ow cl eanup goal s.

The significance of the findings of Phase Il is that the ngjor
benefit of enploying soil washing, reducing the volunme of soil that
needs to be treated, nmay not be conpletely obtained. In other words,
the "clean soil" portion may contain elevated |evels of netals. In
deci ding on what action to take, the Agency reeval uated a nunber of
key factors.

The first factor to consider is that the soil washing process in
Phase | did obtain the cleanup goals for all contam nants of concern.
Results of Phase Il cannot alter this fact and no error has been
identified in the work or data associated with Phase |I.

Secondly, the soil sanples used in both treatability studies were to
represent a worse case scenario and therefore, these sanples were
collected fromthe nost contam nated areas of the Site. During actua
RA operations, |lower levels of netals will be typically encountered
in the raw soil. The average percent renoval for arsenic and chrom um
obtained in the Phase Ill soil washing tests were 32 percent and 44
percent, respectively. Based on these renoval rates, cleanup goals
woul d be obtained in the "clean soil"” portion if the initial
concentrations of arsenic and chromiumin the raw soil does not
exceed 138 ng/ kg and 167 ng/ kg. Based on a review of the anal yti cal
data generated during the Rl and RD, only limted areas of the Site
exceed these values. Therefore, the soil washing process will likely
generate clean soil that will neet the specified cl eanup goals.
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Thirdly, the soil washing data, the TCLP data, and the |eaching study
findings show that the netals are strongly bounded to the clay
particles/fines at the Site. This inplies that even if the soils were
left in place, the netals would not mgrate and i npact groundwater.
In addition to this fact, the risk assessnent fornulated in the Rl
determ ned that these netals would only pose a threat to either the
environnment or the public if there was direct exposure. Direct
exposur e pat hways include dermal contact with soils and inhal ati on of
contam nated fugitive dust. By renoving these pathways, the risks
posed by arsenic and chrom um are elim nat ed.

It is for this reason, in addition to resolving the contingencies in
the Cape Fear ROD, that this ESD has been prepared. Based on the
i nformati on obtained fromthe second treatability study, Phase |11l

it appears that sone "clean soil" and the biorenediatedly treated
soil fines may retain elevated | evels of arsenic and/or chromum In
the event that any particul ar batch(es) of either "clean soil" or

treated soil fines do not obtain the renediation goals for arsenic
and/ or chromum then these soils will be segregated in an on-site
excavation and covered with a | ayer of clean soil as part of the
revegetation process called for in the Cape Fear ROD. This cl ean soi
cap and revegetation will elimnate all risks posed by the presence
of these elevated levels of netals by elimnating the direct contact
exposur e pat hways.

In the event unacceptable elevated | evels of arsenic and/or chrom um
are found in the soil fines, data generated as part of Phase Il of
the first treatability study showed that the soil fines can be
successfully solidified. Table 5 presents TCLP data for tests ran on
solidified soil fines. Under each solidification scenario, the levels
of both arsenic and chromumin the TCLP | eachate were bel ow t he
regulatory limts. The regulatory limt for both arsenic and chrom um
is 5 ng/l as specified in the promul gated Toxicity Characteristics
Rule (55 FR 11798, March 29, 1990).

AFFI RVATI ON STATUTORY DETERM NATI ONS

Considering the new information that has been devel oped and the
changes that have been nmade to the sel ected renedy, the Agency and
the State of North Carolina Department of Environnent, Health, and
Nat ural Resources believe that the renedy renmains protective of human
health and the environnent, conpiles with Federal and State

requi rements that are applicable or relevant and appropriate to this
renmedi al action, and is cost-effective. In addition, the revised
renmedy utilizes permanent solutions and alternative treatnent
technol ogi es to the nmaxi num extent practicable for this Site.
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Group/ to Soil Number of
Sample Ash Ratio Ratio Days Permeability UCS
Number (by weight) (by weight) Cure Arsenic Chromium  PAHs (x10°7) (psi)

40/60
40/60
40/60
40/60
40/60

7 <0.20 0.10 <0.031 N/A N/A
14 <0.20 <0.05 <0.029 N/A N/A
28 <0.20 <0.12 <0.028 3.3 88
28 N/Aa N/A N/A 3.3 N/A
28 N/A N/A N/A N/A 88

[Sa NG N NS N,

7 <0.20 <0.050 0.031 N/A N/A
7 <0.20 0.090 0.027 N/A N/A
14 <0.20 <0.050 0.030 N/A N/A |
14 <0.20 <0.050 0.030 N/A N/A
28 <0.20 <0.050 0.028 N/A N/A
28 <0.20 <0.11 . 027 N/A N/A
28 N/A N/A N/A 2.6 N/A
28 N/A N/A N/A 3.1 N/A
28 N/A N/A N/A N/A 206
28 N/A N/A N/A N/A 122

50/50
50/50
50/50
50/50
50/50
50750
50/50
50/50
50/50
50/50

gyttt ;g

50/50
50/50
50/50
50/50
50/50

7 <0.020 0.0850 0.028 N/A N/A
14 <0.020 <0.050 0.029 N/A N/A
28 <0.020 <0.050 0.024 N/A N/A
28 N/A N/A N/A 0.93 N/A

N/A N/A N/a N/A 319

e e a2 e
AN OV Oy

Regulatory Levels/Limits 5.0 5.0 N/A

TABLE 5 Summary of Data from Solidification Parameters and TCLP Tests
Ran on Soil Fines Generated By So0il Washing
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PUBLI C PARTI Cl PATI ON ACTI VI TI ES

This ESD wil |

be added to the Cape Fear Wod Preserving Superfund

site Adm nistrative Record. Copies of the Admi nistrative Record are

kept at

and

Cunberl and County Public Library & Infornmation

Cent er
300 Mmi den Lane

Fayetteville, North Carolina 28301

Envi ronnment al Protection Agency
Region IV - Records Center

345 Courtland Street, N E

Atl anta, Georgia 30365.

These Records are available for public review during normal working

hour s.

Dat e

Geer C. Tidwell
Regi onal Admi ni strat or


Data Services


